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51  ABSTRACT

This invention relates to an apparatus for producing a
plurality of large curved concrete building sections of
uniform thickness. The apparatus includes a number of
forms having a concrete core and a steel casing and
being of a generally crescent shaped cross-section. The
forms are aligned in face to face relationship and at-
tached together by means of end pieces to form molds.
Concrete is then introduced into the molds by a ready-
mix concrete truck driving on top of the assembly.
After the poured concrete has hardened the forms and

end pieces are stripped from the concrete building sec-
tions.

5 Claims, 7 Drawing Figures
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APPARATUS FOR MANUFACTURING
CONCRETE BUILDING SECT IONS

RELATED APPLICATION

This is a Continuation-In-Part of our U.S. application
Ser. No. 623,030, filed Oct. 16, 1975 and now aban-
-doned.

This relates to apparatus for the manufacture of con-
crete building blocks.

PRIOR ART

It has been suggested to manufacture a plurality of
concrete sections using apparatus consisting of a series
of molds. However, this previously suggested apparatus
is suitable only for production of sections wherein the
thickness of the section was relatively great in compari-
son with the length thereof. The inventors named in the
present application have found that construction of
concrete structures such as silos is faster and more eco- 20
nomical using large concrete sections, that is sections
wherein the length is relatively great in comparison
with the thickness thereof. However, previously sug-
gested devices for the manufacture of concrete building
sections are not suited for the manufacture of substantial
quantities of large building sections of uniform thick-
ness. The previously suggested devices are adapted for
the manufacture of bmldmg blocks in which the walls
were relatively thick in comparison with the curved
length thereof wherein variations in thickness of the
walls over the length thereof are tolerable. However,
where concrete building blocks are large that is the
curved length is large in comparison with the thickness,
variations in thickness of the block are of significance
and would detrimentally affect the use of the blocks. It
is therefore an object of the present invention to pro-
vide an apparatus and method for producing a multi-
plicity of large curved building sections of uniform
thickness. It is also an object of the present invention to
provide a novel form for use in such apparatus.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a form for use in molding a plurality of large
thin walled curved bodies of uniform wall thickness, 45
said form having a cross section which is substantially
cresent shaped.

In accordance with the present invention, there is
provided an apparatus for molding a plurality of large
curved bodies of substantially uniform thickness com- 50
prising a plurality of forms each form having first and
second surfaces, said forms being positioned in face to
face alignment with said first face of each form being
situated adjacent to and spaced from, said second face
of an adjacent form, said first surface of each form hav- 55
ing a concave curvature with a radius of curvature (a)
units, said second surface of each form having a convex
curvature with a radius of curvature (b) units, wherein
(a) 1s greater than (b).

The present invention enables a plurality of large thin 60
walled curved bodies of substantially uniform thickness
to be produced by aligning in face to face relationship a
series of forms having a substantially crescent shaped
cross section, releasably fastening said forms to one
another by means of end pieces to form a series of open 65
topped cavities for use as molds, filling said molds with
concrete, allowing said concrete to set and stripping
said forms and end pieces from the concrete.
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2
In the drawmgs which illustrate embodiments of the
1nvent10n _ S

FIG. 11s an 1sometrlc view of a form in accordauce
with the present invention;

FIG. 2 shows the cross section of the form of FIG. 1
in a plane perpendicular to the longitudinal axis thereof:

FIG. 3 is a plan view of an assembly comprising a
plurality of the forms illustrated in.FIG. 1;

FIG. 4 is a cross sectional view of the assembly
shown in FIG. 3 taken along section 4—4;

'FIG. 5 is an isometric view of the large thin walled
concrete section of substantially uniform thickness man-
ufactured using the assembly shown in FIG. 3;

FIG. 6 illustrates a partially completed silo con-
structed with sections of the type shown in FIG. §; and

FIG. 7 is a view of the ends of two preferred concrete
sections having enlarged end portions.

" Where reference is made herein to building sections
which are “large,” the applicant is referring to building

'sections with a cross-section wherein the curved length

is large in comparison with the thickness thereof. Refer-
ring first to FIG. 1, the form 1, shown therein, com-

prises an outer metal casing having a cylindrical con-

cave surface 3 and a cylindrical convex surface 5. The
form 1 further comprises an inner concrete core 6 the
concrete having been introduced by means of openings
2 in the top surface 4 of the casing 1 and allowed to
harden. As shown in FIG. 2, the radius of curvature (a)
of the concave surface 3 is. greater than the radius of
curvature (b) of the convex surface 5, as a consequence
of which the cross-section of the form in a plane perpen-

dicular to its longitudinal axis is substantially of a cres-

cent shape in that the‘thickness t; of the extremities of
the cross-section of the form is less than the thlckness ts
of the intermediate portion. -

- Referring now to FIGS. 3 and 4, there is shown an

- assembly of equally spaced substantially identical forms

1 releasably attached together by means of end plates 8,
to provide a series of substantially identical open top

-molds 12, therebetween. The forms 1 are positioned in

face to face alignment on a flat surface 15 which forms
the bottom wall of the mold. Surface 3 of a first form
and surface 5 of an adjacent form together with surfaces
13 of end pieces 8, constitute the four vertical walls of
each mold. The forms which are composed of a con-
crete core with an outer steel casing, are of sufficient
rigidity when assembled to support the weight of a
concrete truck and to withstand the pressures of the
poured concrete in the molds. The outer steel casing
further provides a mold surface which is smooth and is
not subject to chipping, or cracking unlike a concrete
mold without such a casing.

Thus, there are arranged adjacent one another a plu-
rality of forms having first and second surfaces. The
forms are releasably connected in alignment, with the
first face of each form situated adjacent to and spaced
from the second face of an adjacent form. The first
surface of each form has a concave curvature with a
radius of curvature (a) units. The second surface of each
form has a convex curvature with a radius of curvature
(b) units, wherein (a) is greater than (b). The forms are
spaced from one another to form a mold of constant
thickness therebetween. End pieces complete the mold
to provide a releasable connection between adjacent
forms. It is inherent from the foregoing that the convex
surface § of one form is spaced from the concave sur-
face 3 of an adjacent form by a distance equal to the
thickness T of the slab being produced, and, therefore,
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as regards each form, the outer radius b is equal to the
inner radius a minus the thickness of the concrete sec-
tion being formed. That is, for each form, b=a—T.

The operation for producing the concrete building -

sections comprises positioning a series of forms in face-
to-face relationship on a flat surface. Positioning small

moids (not shown) to provide recesses 13 and 14 in the

resulting building sections and releasably attaching the
forms together by means of end pieces 8 to provide a
series of open topped molds 12. Following assembly of

10

the apparatus, the molds are filled with concrete. It has

been found that the filling of the molds can be expedi-
tiously carried out by driving a truck carrying the pre-
mixed concrete on to the top of the mold assembly. By
setting the discharge chute of the truck to correspond
with the radius of the molds, each mold can be filled by
simply swinging the discharge chute from side to side.
When the concrete has set, the forms 1 and the end
pieces 8 are separated from the concrete sections 8, for
example, by use of an overhead crane. The resulting
building section 9 as shown in FIG. § consists of a
curved wall having a curved length L units and a sub-
stantially uniform thickness t3 units wherein L is large in
relation to t3. Sections actually produced in accordance
with this invention, have a ratio of L to t3 of 60:1.
FIG. 6 shows a partlally assembled silo using building
sections 9. As shown in FIG. 6, the silo may be con-
structed with the building sections 9 assembled in a
‘staggered fashion. To produce the staggered construc-
tion, a building section 9’ of half the normal height is
used as the base of one of the columns of sections.

Thereafter, sections 9 of the usual dimensions are used. -
In assembling the silo, gaskets are positioned between

adjacent sections and the sections are linked by means

of connectors (not shown) fastened in ad_]acent recesses
13 and 14.

It is preferable that the ends of each constant-thlck--

ness concrete section be of enlarged thickness, as de-
‘picted at 20 in forms 9° shown in FIG. 7. Accordingly,
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the ends of each form are depressed to define concrete

portions of increased thickness.
It is also desirable that each form 1 include at least

- two tapered pins (not shown) projecting from one end
thereof in a direction parallel to the longitudinal axis of

the form. These pins fit into holes in the floor to assure
that the forms are drsposed in 1dentlca1 positions when-
ever they are used ~

We claim: |

1. Apparatus for moldmg a plurality of large curved
concrete bodies of the same constant thickness compris-
ing, at least three vertically oriented rigid forms each

‘having first and second faces, said forms being releas-

ably connected in alignment whereby said first face of
one form is situated adjacent to'and horizontally spaced
from said second face of an adjacent form, said first face
having a transverse concave curvature with a first ra-

“dius, said second face having a transverse convex curva-

ture with a second radius which is equal to said first
radius minus said thickness of said body such that the
first face of one form is spaced from the second face of
an adjacent form by a distance equal to the thickness of
the body, said first radius of each form being equal to
the first radius of the other forms and said second radius

of each form bemg equal to the second radius of the

other forms.

- 2. Apparatus accordmg to clalm 1, wherein said con-
nected plurality of forms have sufficient structural ri-
gidity to support a concrete mixer truck on top thereof
for distributing concrete to the spaces between said
forms and to withstand the pressures of the poured
concrete in said spaces.

J. Apparatus according to claim 1, wherem said
forms compnse a eoncrete interior and a metal exterior
casing.

4. Apparatus according to claim 1, and further mclud-
ing end pieces which complete the mold and provide a
releasable connection between adjacent forms.

S." Apparatus according to claim 1, further meludmg
means for forming recesses in said bodies such that said

bodies may be subsequently joined to one another.
. | & * X * i
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